SUMMARY A prospective neurological and developmental assessment was completed at ages 6, 9, and 12 months on 39 preterm infants under 34 weeks' gestation. In the newborn period each infant had an assessment of gestation and sequential neurological and ultrasound examinations and was placed in one of three groups: intraventricular haemorrhage (IVH) (n 14), IVH followed by ventricular dilatation (n= 11), and control infants with no evidence of IVH (n 14). When corrected for prematurity the Griffiths's developmental quotients (DQs) were normal at 6, 9, and 12 months for every infant except one aged 12 months. In contrast, the uncorrected DQs at 12 months were under 80 in only one of the 14 preterm infants without haemorrhage, compared with 2 of the 14 with IVH, and with 7 of the 9 with IVH and dilatation. There was also a higher incidence of neurological abnormality at each follow-up age in the infants with IVH plus ventricular dilatation, compared with those with IVH alone, or with infants without IVH. Similar differences were also demonstrated in 5 milestones reflecting gross motor, fine motor, and social or verbal development in the three groups at 6, 9, and 12 months. The neurological and developmental deficits seemed to relate more closely to the presence of post-haemorrhagic ventricular dilatation than to the size of the initial haemorrhage itself. These results may have important implications for therapeutic intervention in the management of newborn infants with IVH and ventricular dilatation.
Germinal layer haemorrhage and intraventricular haemorrhage (IVH) occur in about half of very low birthweight or preterm infants.1 - 3 The majority survive and it is clearly important to determine whether their early development differs from that of preterm infants without IVH and whether particular neurological abnormality, sensory deficit, or developmental delay is associated with germinal layer haemorrhage and IVH. The development of ultrasound techniques during the last few years has made possible not only the diagnosis of IVH and germinal layer haemorrhage at the cotside but also serial monitoring of the evolution and resolution of the haemorrhage and changes in ventricular size. 45 The present study compares the early development up to age one year of a series of infants with germinal layer haemorrhage or IVH with a control group of preterm infants without haemorrhage. Material and methods The 39 infants in the study were all admitted to the neonatal unit at Hammersmith Hospital between November 1979 and August 1980. Twenty-five had germinal layer haemorrhage or IVH (which we colloquially refer to as IVH) and 11 of these developed subsequent ventricular dilatation. The 14 control infants were preterm infants of similar gestation, who had no ultrasound evidence of IVH or neurological abnormality on detailed clinical assessment, who had been chosen for comparative follow-up at the time of discharge from the neonatal unit.
Within 36 hours of admission each infant had an ultrasound scan,2 an assessment of gestation,6 and a detailed neurological examination.7 In infants below 31 weeks' gestation or those receiving intensive care, scans were performed daily for the first 2 weeks. All scans were done by one experienced observer (M I L), using a Kranzbuhler ADR real-time linear array machine. All infants had axial plane scans through the temporoparietal region using a 5 MHz transducer and IVH was diagnosed if echoes were 748 seen in the region of the lateral ventricle. In 27 of the 39 infants a transfontanelle scan was also performed using a 7 MHz transducer to diagnose germinal layer haemorrhage by the presence of dense subependymal echoes in the region of the caudate nucleus.
The haemorrhage was graded as follows8:
Grade I-Small haemorrhage, originating in the region of the germinal matrix with no inferior or lateral extension beyond the lateral-most border of the lateral ventricle.
Grade Neurological abnormalities. The neurological abnormalities seen in the three groups of infants at 6-, 9-, and 12-month examinations are shown in Table 3 . Of the fourteen infants with no IVH, two showed head lag at 6 months, two showed minor neurological abnormalities at 9 months, and one had minor asymmetry at 1 year. None hiad major defects of vision or hearing.
The IVH group showed neurological abnormalities in eight of the twelve examined at 6 months, in seven of eleven assessed at 9 months, and in eight of fourteen examined at 12 months. At one year two had significant hypotonia and were not weightbearing; one had marked impairment of fine movements; and five had such minor neurological abnormalities as mild hypertonia (n -2), mild asymmetry (n= 2), and strabismus (n 1). Two infants had conductive hearing defects, thought to be due to bilateral suppurative otitis media.
In the ten surviving infants with IVH and ventricular dilatation, neurological abnormalities were found in all eight infants examined at 6 months, in seven of the eight at 9 months, and in nine of the ten examined at 12 months. At 12 months five babies showed asymmetry (including hemiplegia in two), one hypertonia, and three lower limb hypotonia with absent weight-bearing. One baby had fine motor incoordination and one defective vision. Hearing defect was present in one infant, who had profound sensorineural deafness. 
from the actual age in weeks at testing). The corrected DQ was normal at 6, 9, and 12 months in all but one infant in the IVH and ventricular dilatation group at 12 months.
The uncorrected developmental quotients (Fig.  2) give an indication of developmental catch-up (or deterioration) in the three groups of infants. In the infants with no IVH, the DQ was below 80 in four of the fourteen tested at 6 months but in only one of fourteen by 12 months. In the group with IVH the DQ was below 80 in six of the twelve infants at 6 months but in only two of fourteen at 12 months. In the group with IVH and ventricular dilatation, five of the eight tested were below 80 at 6 months, compared with seven of the nine tested at 12 months.
The differences in DQ in the IVH+dilatation group compared with the control group were significant at all ages tested for both the corrected and uncorrected values (at 6 months P<0.04 and <0.01; at 9 months P<0-01 and <0.05; at 12 months P<0.05 and <0-01 respectively (Student's t test)).
Clinical assessment. In order to see if a simple clinical assessment could identify the differences between the groups noted above, we selected for analysis from our data 5 items appropriate to each age group tested (6, 9, and 12 months). These items are part of the paediatrician's clinical armamentarium, and cover gross motor, fine motor, and social or verbal development. The proportion of infants in each of the three groups achieving these milestones at 6, 9, and 12 months is shown in Figs 3, 4 mental delay compared with the babies without IVH and were particularly delayed in items requiring two-handed manipulation at both 9 months (transferring hand to hand) and 12 months (banging two bricks together).
Overall status at one year. There were no infants with major handicaps in the non-IVH or IVH groups, whereas 6 of the 10 infants with IVH plus ventricular dilatation had major handicaps at 1 year ( It is of interest that only one infant in our entire series had a development quotient corrected for prematurity which fell below the dividing line of 'normality' (80). However, inspection of the corrected DQs in the three groups of infants shows that, although all three are within the normal range, the actual distribution of the infants within each group is very different. On the other hand, the uncorrected DQs showed that 13 of the 14 control infants were within the normal range by one year, whereas 7 of the 9 infants with ventricular dilatation were still below. This stresses the potential danger of drawing conclusions on the developmental progress of preterm infants with a particular problem, or treated by a trial regimen, on the basis of developmental quotients corrected for the age deficit of prematurity, without comparison with the range of DQs in a control population of similar gestation.
We would advise the use of uncorrected DQs as a better screen for persisting deficit rather than the corrected DQs. This is also reflected in the pronounced differences in achievement of individual developmental milestones between the three groups of infants in our study at the 6-, 9-, and 12-month follow-up. Although most of the infants with IVH but without dilatation appeared to become normal by a year, long-term follow-up will be necessary to see if they are at particular risk of learning, behavioural, and other disabilities in later childhood.
As the most severe sequelae seemed to be associated with the presence of ventricular dilatation, one has to ask whether the compressive effects of ventricular dilatation may cause severe and permanent neurological damage independently of the antecedent factors, which in themselves could cause the neurological sequelae as well as the dilatation, resulting in the ventricular dilatation. This raises the question of whether early intervention aimed directly at controlling the ventricular dilatation may have a beneficial effect on the neurological and developmental outcome. We are currently conducting a randomised controlled clinical trial to compare ventricular decompression by regular lumbar and ventricular fluid taps against our current policy of non-intervention unless rapid head growth occurs. 
